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(57) Abstract 



An electric switch device having a fixed 
base body (10) and an actuator key (7) that is ar- 
ranged niovably relative to said base body (10). 
A non-galvanically coupled indicator display (I) 
is arranged within the actuator key (7). Within 
the base body (10) a radiation source (4), prefer- 
ably a light emitting diode (18) is provided for, 
which is actuated by coded pulses, and is cou- 
pled non-galvanically with a means (3) for con- 
verting radiation into electric signals, preferably 
with a photocell (19) that is arranged within the 
actuator key (7). Output voltage generated by .1 1/ 
said photocell (19) is applied both to a rectifier 
and to a processor unit (2) that, are both ar- ^ 
ranged within the actuator key (7). The indicator 
display (1), preferably liquid crystal display 
(LCD) is activated by the processor unit (2) 
whDe the rectifier provides supply voltage both 
for the processor unit (2) and for the indicator 
display (I). Thus, the actuator key (7) is merely 
non-galvanically coupled with the fixed base 
body (10) and a large variety of symbols such as 
geometric patterns, characters and the like ac- 
cording to coded pulses imposed may be visually 
displayed by using one and the same indicator 
display (1). 
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Electric switch device i/itla an actuator key comprisinc 
a non-salvanically coupled indicator display 

Teclinical field 



Tiie invention relates to an electric e^witcli 
device comprising a sv/itcliins nember arranged between 
a fi:s:ed base body and an actuator Icey tbat is aovable 
5 relative to said base body, said actuator Icey contain- 

ing a non-calvanically coupled indicator display. 

Electric switclies capable of indicating tbeir 
function, tlieir s.tate of activation or even tbe necessity 
of being actuated on the switch itself or on a v/ell 
10 visible part thereof displaying selected ones of a 

large variety of lcnoT;n signs or syrabols such as figu- 
rative jjatterns ox* alphanuiaeric characters are in 
measuring instruments, conputer peripheries, typewriters 
and in many other types of equipaent widely in use. 
15 In some cases changeability of said signs or symbols 

applied on one and the same switch may also be required. 

Tfith typex/riters , e. g. having interchangeable 
rotary heads for typing texts written in different kinds 
of script, such as in Latin, in Cyrillic or in Greek 
20 letters, etc, by tux^n, it is desirable to have a key- 

board equipped with keys where the letters and charac- 
ters indicated thereon are changeable in accordance 
v/ith the particular rotary h^ead which is just in use. 

¥ith conputer peripheries dedicated keyboards 
25 ai-e frequently used wherein the keyboard function i^^ 

to be changed from one node of operation to another 
by actuating a specific key button designed for that 
pur*pose. 
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Further eicamples for tlie T/ide ran^© of 
application are switclios, pusli buttons and the lilio 
as froquently used in all Icinds of electronic equip- 
ment and in a larc© nunber of instruaents vherein.it 
5 is preferred or even necessary to provide for a 

visual indication of their current state of activation 
e, by displaying certain symbols or inscriptions 
stating their particular mode of operation. 

BacliCTOund Art 

1 0 Hitherto' several types of indicators associat- 

ed vith electric switches have become well Icnown. 
Light effect indication has prooved to be the simplest 
way by using a light source for which today mostly 
if not exclusively a light emitting diode (LED) is 

1 5 used that is arranged within the actuating member of 
the switch* This type of Icnown indicators is capable 
of signalling two characteristic states of a switch. 
One of said states can be e. g« information about 
the sv/itch being activated or arather about the acute 

20 necessity for the switch to be actuated soon for some 
part icular . purpos e • 

T7ith one Icnown malce of rotary 'head typewriters 
of the Icind as mentioned above the Iceyboard comprising 
a plurality of ST/itches as individual Iceys is covered 
•25 by a maslc made of thin elastic sheet material, pre- 
.ferably rubber, said maslc bearing the letters and 
characters in accordance with the particular rotaory 
head fitted for typing the required Icind of text. 
T/hen changing the rotary head for another one for 

30 doing a different Icind of script, indication cliange 
of the Iceys i. e. of the switches is- performed by 
replacing the rubber, sheet roaslc of the lieyboard by 
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anotlior slieet "bearing indications tliat belong to 
the nev rotary head. This knov/n mode of chancios 
indication is not at all convenient. The thin rubber 
sheet maslc is liable to damage. Several different 
5 casks are to be kept in store at hand. Service life 

of the gag kg is rather limited since thin rubber sheets 
are not resistant to ageing and to vear. 

According to another well-known technique, 
the individual keys of a keyboard bear a plurality of 
10 indications, i. e. signs, symbols, letters and/or 

characters simultaneously. In one particular mode of 
operation of the device in question is alv;ays only a 
pre-selected one of the indications per key (or switch) 
of livo relevance. Such indications are widely in use 
l5 with multi-function push keys and svritches"'of pocket 

and table calculators too. Tliis type of multiple 
indication is associated with a number of particular 
dravjbacks. The indication applied by printing, gravitag 
or in any other way can only be rather small in sise. 
20 Another disadvantage is that the particular indicat- 
ion of having been pre-selectod and thus, of temporaary 
relevance must be kept and stored in mind. Thus, per- 
manent caution and care are necessary during work in 
order to avoid mistalces or malfunction. 
25 Electric switch devices having actuator keys 

comprising an indicator display capable of displaying 
a number of different symbols or signs on its visible 
surface without mechanical structures and component 
parts and having a significantly long service life 
30 together with a remarkable i;ear resistance have not 

become- available so far. 
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Disclosure of tlio Xnveatlon 

An object of the present invention is to 
provide an electric sv/itcla device having an actuator 
Izey oonprisin{j a non-^alvanically coupled indicator 
5 display capable of displaying a nunber of different 

syisbols, letters, characters or of short inscripts 
nerely electronically on one andthe same display 
T/hile long service life and high reliability of the 
sv/itch device are laaintained simultaneously. 

10 T3ie above and other objects have been 

achieved by the provision of an improved hovj electric 
switch device of the kind as mentioned and described 
in the introductory part of the present specification 
wherein the invention lies in the ne\T siritch having 

T5 a radiation source within the base body and neans Tor 

converting radiation into electric signals, said means 
being arranged within the actuator Icey, The radiation 
source is in connection with a digital signal source 
while an output of said neans for converting radiation 

20 into electric signals is connected both, to a rectifier 

and to a processor unit the output of which is in turn 
connected to the indicator display. Supply voltage 
inputs of both the. processor unit and the indicator 
display are in connection with the output of the 

25 rectifier. 

In a preferred eiabodinont of the electric 
svjitch device according to the invention a light * 
eiaitting diode (UED) is applied as radiation sourc© 
whdLle as means for converting radiation into electric 
30 signals a photocell is provided for. 

Brief Descrintion of the Drawin/:;s 
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For more accurate and better understaadinc, 
the invention will hereinafter be. more particularly 
described with reference to the attached drawincs , 
in which, by way of exanple only, and with no lieitiag 
5 effect to the scope of claim 

Fig, 1 shows a schenatic picture of a possible 
preferred eiabodinent of an electric switch device 
acoordins.to the invention designed by way of exaaple 
as a slide switch with an actuator key novable in 
10 a direction that is perpendicular to the plane of 

the drawing sheet, 

• Fig. 2 indicates the electrical structure of 
the slide switch as shown in Fig. 1 schematically, 

Fig. 3 shows a more detailed circuit diasram 
15 of the electrical structure of the switch device in 

question, and 

Fig. 4 indicates pulse pattern diagraias which 
show the function and will be referred to in the 
following detailed description of the operation of 
20 the device as shown diagramatically . in Fig. 3* 

Mode for Carrying out the Invention 

A preferred enbodiaent of the electric sr/itch 
device according to the invention designed and construct- 
ed as a slide switch is soheniatically shown in Fig. 1 • 

25 of the attached drawing. The switch device- consists 

of a fixed base body 10 and of an actuator key 7 which 
is slidable guided in directions that are perpendicular 
to the sheet of the drawing bet^reeo guide slots 8 
of the base body 10. The latter is secured to a frane 

30 of an equipment (not shown) the switch device in 

question is applied to. The sT;itch device as shown 
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In TIq. 1 Is to be actuated by slidincj tla© actuator 
Izey 1 into difrerent positions ivliicli niay be two or 
xnore in aunber. The base body 1 0 is equipped vitla a 
radiation source h preferably v;itli a liglit source, 
5 IIoY/ever, tlie radiation source 4 i^^ay be of any otber 

kind, e, a. source for Generating electric or nagnetic 
field instead. 

TT'ie actuator Icey 7 provides for tlie electric 
contacts tliat are foreseen to its particular positions 
10 and it indicates siiuultaneously by displaying data, 

signs or figurative patterns tbat are cliaract eristic 
for its cuarrent state of activation, tlie deed of a 
particular switcb-inc operation. Svri telling is perforned 
by a signal transmitting nember 5 arranged at the bottoa 
15 part of a housing 9 of the actuator lcey..7. sa.id menber 

being capable of traasiaitting radiation enitted b3' the 
radiation source 4» It) case of light radiation, as a 
signal transmitting meaber 5 light conductor or 
fibre optics Icnov/n per se may be applied. For transmitting 
20 magnetic radiation any soft-magnetic conductor while 

for that of electric radiation a simple electrical 
conductor can be used. At a location remote from the 
radiation source 4 o- radiation detector S is secured 
to the base body 10. 
25 Upon sliding the actuator Icey 7 into activated 

switching position the signal transmitting member 5 
is moved into the neax- proximity of both the radiation 
source 4 and the radiation detector 6. Ilence, a coupling ? * 
is established beti\reen said component parts via 
30 * signal transmitting member 5j said coupling resulting 
in a significant change in the level of the output 
signal of the radiation detector 6. The change of the 
output signal level may be directly utilised for 
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actuating an electric circuit to be sv/itclicd. In 
case of liglit radiation, as radiation de^tector 6 a 
.pliotodiode, phototransistor , photocell or a photo- 
resistor may equally be used. Naturally cnoucb, any 
5 otlier kind of photoelectric inverter or coder nay also 
be applied for said purpose. For indicating rnagnetic 
radiation e. Q. an inductive coil or a Ha 11- gen era tor 
while for the indication of electric field the armature 
of a condensator may be used. 

Sv/itching' may also be performed and established 
in any other i/ell known no n- galvanic nanner that will 
not be dealt with in detail within the present specificat- 
ion- since^ these techniques are outside the scope of 
the present invention and are also quite obvious to 
15 those duly skilled in the art. 

As already mentioned earlier, the actuator 
Icey 7 of the proposed new switching device is equipped 
with a non-galvanically coupled indicator display 1 
which is arranged on the top surface of the housing 9, 
20 and is covered by a transparent cover plate 11. Preferably 
a liquid crystal display (LCD) is applied that is • 
arranged on a support plate 12 which is secured to- 
gether with the indicator display 1 and the cover plate 
11 to the housing 9, prefex'ably by an adhesive seal 
25 along the edges. The assembly consisting of support 

plate 12, of indicator display 1 and of cover plate 11 
is held in position by a flange extending over the 
vertical wall partitions of housing 9- 

In the bottom part of housing 9 opposite 
30 to the radiation source 4'an aperture is provided 

for in v;hich a suitable means 3 for converting radiat- 
ion into electric signals is situated. 'Then using 
light radiation j said means 3 for convertino same 
into electric signals is preferably a photocell generating 
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electric volta^je at its output upon rcoeivin£i li^lit. 
Tfitliin tlie preferred eiubodinent sliown iu Fig, 1 said . 
means 3 for converting radiation into electric signals 
and said si2;nal transnittinc neinber 5 are arranged 
5 and positioned relative to eacli otlior in a aanner 
tbat tlie beaa of radiation directed toiiards Eeans 3 
is only partially intersected and tlius, screened by 
said transmitting laenber 5 allovjins tlaeroby a subs tan tiall 
larger quantity of tbe radiation energy' to arrive at 

10 said means 3 ^ind tlaus , to be converted into electric 
signals by tbe latter,' Onto tbe inner surface of a 
bottom part of tlie bousing 9 a base plate T3 is secured 
T/bicb in turn, serves as a. support member botli for tlie 
means 3 for converting radiation into electric signals 

15 that is secured to tbe lov:er surface of base- plate 13 
and for a processor unit 2 v/bicb is embedded in tbe 
upper surface of the same# Base plate 13 is provided 
T/ith a T^iring preferably T/ith one of tbe printed circuit 
type, for galvanically connecting tbe processor unit 2 

20 to said means 3 for converting radiation into electric 
signals and also for connecting- processor unit 2 to 
the indicator display 1 via connecting wires 1 4. 

Fig« 2 shows the electric structux-e of the 
electric switch device according to Fig. 1* in a schema- 

25 tic, partly axonometric manner as a bloclc diagram. 

The radiation source 4 is controlled by a signal source 
17 which generates preferably digital signals that 
are coded in accordance with the symbols, patterns 
and/or characters to be displayed for indicating a 

30 current function or state of the switch. TLie same 

coded signals may be used for performing the switching 
operation itself, as mentioned earlier. For doing so, 
the coded signal is led via ra.diation source 4 and 
signal transmitting member 5 to the radiation detector 6 
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ivlien tlie actuator key 7 is inovod into its activated 
position. In accordance v/ith the plurality of codes 
applied, by means of a decoder (not sliown) that is 
connected to the output of the radiation detector 6, 
5 an adequate plurality of connection patterns i. e,- 
sv/itchins' states can be generated and laaintained. 

An output of the means 3 fox- convertin^j radiat 
ion into electric signals is connected via diode 1 5 
to a condensator 16. Diode 15 and condensator 16 to- 
10 gether provide for a rectifier thereby at the condensat 
l6.a x'ectified direct voltage pulse pattern of voltage- 
pulses that are introduced at said output of said neans 
3 for converting radiation into electric signals is 
presented- In addition, said output of neans 3 is 
15 also in connection vlth an input of the processor unit 
2 for decoding and for activating the indicator dis- 
play 1 connected thereto in a nanner so as to display 
a symbol, sign, pattern 'or character that is defined., 
by . the current code that is Just introduced to the 
20 radiation source 4* 

The output of the rectifier, practically 
presented by the two armature clamps of the condensator 
l6, is connected to supply voltage inputs of both 
the processor unit 2 and the indicator display 1 • 
25 Thus, energy supply both for the indicator display 1 
and for the processor unit 2 is met froa the energy 
of radiation and no separate i/iring for voltage supply 
to said units is needed* 

Fig. 3 shoT;s a detailed circuit diagr*an of 
30 the structure according to Fig. 2 ^/hile operation and 

function of the circuit will be described in the follow- 
ing v.»ith additional I'eference to Fig. 4 indicating 
different pulse patterns for nore detailed e::plancLtion. 
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T/ithin tlae enbodinent of tlae cloctric switch 
cLevice according to tlie invention as sliov/n in 
Figures 3 and 4 a light eniittinc diode (LED) 1 S is 
used as radiation source. Accordingly, as neans for 
5 converting radiation into electric signals a photo- 

cell 19 is applied, the output of T/hich is connected 
to a rectifier forniod by the diode 15 and the con- 
densator l5, and' also to a SciiLiitt- trigger 20 that 
forms the input of the processor unit 2. The latter 
ooinprises further a monoflop 21, a shift register 22, 
a display driver 23 and an oscillator 24. The out- 
put of the SchTTTi tt" trigger 20 is connected both to 
the input of the conoflop 21 and to the series data 
input of the shift register 22. iLn inverting output 
5 Q of the monoflop 21 is connected to the clocic input 

of the shift register 22. ' 

The outputs of the shift register 22 in turn 
are connected to datas. inputs of a display driver 23 
knovm per se, particularly of a licuid crystal dis- 
20 play driver having an oscillator input which the 

output of an oscillator 24 is connected to. Outputs 
of the display driver 23 are, in turn, connected to 
the inputs of the liquid crystal t^'pe indicator dis- 
play 1 in a laanner IcnoT^n per se. 
25 Pulse patterns shown in Fig. 4 will help to 

fully understand function and operation of tUe circuit 
indicated in Fig. 3« Fron a signal source not shov:n 
in Fig* 3 J coded pulses A are introduced to the light 
emitting diode 1 8 which is emitting light pulses X 
30 accordingly. Since the rate of transmission of the 

light emitting diode 1 S is limited, the light pulses X 
are slightly distorted. Arriving at photocell 19, 
light pulses X generate voltage pulses 3 i/hilc the 
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pulso pattern is furtlier distorted. At the condon- 
sator 16 a filtered D.C. voltace C will appear tliat 
is introduced as supply voltage into tlie Scbinitt- 
trisser 20, the nonoflop 21, the ?hift register 22, 
5 to the display driver 23 and also into the oscillator 
24. Wiile passing the • Schaitt- trigger 20, voltage 
pulses B will be refreshed, and at the trigger output 
pulses . appear that are substantially identical with 
coded pulses A though they are slightly delayed with 
10.. respect to the latter. The uonoflop 21 is activated 

by the descending rear edges of the pulses D, and at. 
the inverting output Q of the Qonoflop 21 appear pulses 
E of constant duration that are introduced to the 
cloclc input of the shift register 22.- Conparing pulses 
15 . E and pulses D it will be appearent that data being 
, .cuirently given to the scries data input of the shift 
register 22 will be introduced into the latter upon 
the ascending edges of pulses E. Fig. 4 shows that 
sicjultaneously with the ascending edge of the first 
pulse E, pulse D is at its high logical level while 
pulse D is at its low logical level when the ascending 
edge of the second pulse B appears. Hence, already 
decoded pulse width modulated coded pulses A will be 
introduced into the shift register 22, and the decoded 
pulse will appear at parallel outputs of the shift 
register 22 only, after the series code is fully 
introduced. 

It will bo appearent to experts duly sliilled 
in the art that also erAodinents of the circuit 
30 structure other tlian shown as a particular oxaErple 
in Fig. 3 raay be designed and used. Depending fi-oa 
the coding system chosen the circuit structure r.;ay 
show significanf alterations. It nay also be of 
advantage to integrate at' least soce of the circuit 
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units into one sin^jle integrated circuit (IC). TLie 
scope or tlie iaventiou is not at all stffectod by 
simultaneous application of two or nore li^lit enittin^ 
diodes 1S. Alternatively, instead of a single photo- 
5 cell 19, a plurality of cells connected in series 
□ay be applied in order to achieve hi{jher voltage. 
Por diode 15 the use of a diode of the lo\j drop-out 
voltage type may be of advanta-je. 

Laclcins: friction contacts, the electric 
-10 sivitch device according to the present invention" is 

of extremely' high roliabilit;^' . Xt can be used -sv^ithin a 
Tfide range of applications such as in nulti-f unction 
Iceyboards of pocJU:et and table calculators and the lilce 
in particular. 
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Clciinis 

1. An electric s^fitch* device coznprisinc 
switeliing meniber arranged betv/een a fijced base body 
and an actuator Icey that is movable relative to said 
5 base body, said actuator Icey coatainin£j a non-galva- 
nically coupled indicator display, said electric 
svitcli device being characterised in 
having, a radiation source (4) v/itllin said base body 
■ (10) and neans (3) for converting radiation into 
10 * electric signals, said means (3) being arranged v/ithin 
said actuator key (7), said radiation source (4) being 
in connection with a digital signal source (l7) vhile 
an output of said means (3) ^ot converting radiation 
into electric signals is connected both to a rectifier 
15 and to a processor unit (2) the output of Ti/hich is 
connected to said indicator display (l), and supply 
voltage inputs of both the processor unit (2) and the 
indicator display (l ) are connected to the output of 
said rectiTier. 
20 2* An electric sivitch device as clainaed in 

Claim 1 , c h a r a c t e' r. i z e d in having at least 
.one light emitting diode (LED,-18) as radiation source 
(4) T/hile as said means (3) for converting radiation 
into, electric signals at least one photocell (l9) is 
25 provided for. 
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1 indicator display 

2 processor unit 

3 uieans for coavorting radiation into electric sx^nt 

4 x-adiation source 

5 sicaa-1 transnitting nienber 

6 radiation detector 

7 actuator Icey 
S ^uide slot 

9 liousing 

10 base body 

11 cover plate 

12 support plate 

13 base plate 

14 connecting Tvire ..... 

15 diode 

16 condensator 

17 signal source 

18 ligbt emitting diode (UED) 

19 plaotocell 

20 Schmitt- trigger 

21 monof lop 

22 • sb-ift register 

23 display driver 

24 oscillator 

A coded pulses 

3 light pulses * * 

C voltage pulses 

D D,C, pulses 

E pulses 

X pulses 
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